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(57) [Problem]
To provide a method of manufacturing a vehicular

traction apparatus, which is suited to, for example, an
automobile traction apparatus and mounted with a hook
portion of a traction hook in a predetermined orientation
to a connecting member on a side of an automobile, and
in which generation of rolling and looseness of the trac-
tion hook by vibrations and an external force at the time
of traction is prevented, reliability and safety in traction
are ensured, the traction hook is smoothly mounted to
the connecting member, and it is possible to increase the
parts in strength, to make them small in size and weight,
to facilitate processing them, and to manufacture them
at low cost, and a vehicular traction hook, and a method
of manufacturing a vehicular connecting member.

[Means for Resolution]
Providing a connecting member 8 having a female

thread portion 9 that can be mounted to a vehicular side,
providing a traction hook 1 provided at one end thereof
with a male thread portion 4 that can be screwed into the
female thread portion 9, and provided at the other end
thereof with a hook portion 3, to which a traction member
W can be mounted,
a vehicular traction apparatus,
arranging an original position Ss and/or a terminal posi-
tion Se of the male thread portion 4 of the traction hook
1 in predetermined positions relative to the hook portion
3, and
enabling setting, after the male thread portion 4 is
clamped to the connecting member 8, a position of the

hook portion 3 in a predetermined, allowable angle po-
sition θ.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a method of
manufacturing a vehicular traction apparatus, which is
suited to, for example, an automobile traction apparatus
and mounted with a hook portion of a traction hook in a
predetermined orientation to a connecting member on a
side of an automobile, and in which generation of rolling
and looseness of the traction hook by vibrations and an
external force at the time of traction is prevented, relia-
bility and safety in traction are ensured, the traction hook
is smoothly mounted to the connecting member, and it
is possible to increase the parts in strength, to make them
small in size and weight, to facilitate processing them,
and to manufacture them at low cost, and a vehicular
traction hook, and a method of manufacturing a vehicular
connecting member.

BACKGROUND ART

[0002] A conventional automobile traction hook is
mounted to a vehicle body to be used at the time of ship-
ping by a ship or the like for automobiles or traction and
comprises a male thread portion provided at one end of
a shank portion made of, for example, steel and a hook
portion provided at the other end thereof to enable a wire
rope or the like to be latched thereon, the male thread
portion is screwed into a female thread portion of a hook
stay fixed behind a bumper in use to be clamped, one
end of the wire rope is latched on the hook portion, and
the other end of the wire rope is mounted to a pulled side
or an immovable portion (see, for example, Patent Doc-
ument 1).
[0003] Since the male thread portion is worked irre-
spective of a mount position or orientation of the hook,
however, the hook is diversified in mount position or ori-
entation when the male thread portion is screwed into
the female thread portion to be fixed, thus causing a prob-
lem that at the time of traction of an automobile with the
use of the hook portion, a bending moment or vibrations
generated by the wire rope as set loosen a part of the
hook portion to cause looseness or rolling to lead to de-
crease traction in safety and reliability.
[0004] In particular, in case of shipping an automobile
by a ship, while traction hooks are mounted to front and
rear portions of the automobile, lengths of wire rope are
set on the hooks, and one ends of the lengths of wire
rope are moored immovably to the ship, the automobile
moves following a complex behavior at the time of nav-
igation and thread portions of parts of the hooks are loos-
ened by a bending moment or vibrations generated by
the wire rope and further acted repeatedly by a complexly
acting force, thus causing a problem that the looseness
or the bending moment increases to cause a damage to
mooring in safety and so shipping of the automobile is
damaged in safety and reliability.

[0005] When looseness is generated in the hook por-
tion, a larger stress than that at an ordinary occasion is
generated on the thread portions to give rise to a fear of
insufficiency thereof in strength, so that in anticipation of
looseness in the thread portions, there is adopted meas-
ures of an increase in strength, such as an increase in
diameter of the thread portions.
[0006] Accordingly, this case involves a problem that
traction hooks are made large in size and weight and
correspondingly take much time in manufacture to be-
come expensive or the like.
[0007] Hereupon, in order to solve such problem, there
is conceivable a method of subjecting a traction hook and
a connecting member, into which the traction hook is
screwed, to forged forming to increase the same in
strength, subjecting thread worked portions to pre-work-
ing with accuracy, and cutting peripheral surfaces thereof
with dies, or rolling to work thread portions.
[0008] In this case, however, there is a disadvantage
that much time is taken in working of thread portions to
cause an increase in manufacturing cost, even when a
traction hook and a connecting member are specially
subjected to forged forming, grain flows are parted by
cutting working or rolling working and a predetermined
strength by the grain flows is lost.
[0009] Also, with the thread working, working is impos-
sible to make a mount position or orientation of a hook
fixed, and so a fear in safety at the time of traction cannot
be eliminated.
[0010] Therefore, with a view to solving the problem,
there exists a forming method, in which a core formed
on an outer periphery thereof with a male thread portion
is made of a hard metal being a sintered alloy, in a state,
in which the core is inserted into a hole formed on a me-
tallic, forming raw material, the forming raw material hot
forging by upper and lower dies, forged forming is used
to form female threads on the hole, then one of the forged
part and the core is rotated to permit the core to be pulled
out from a female thread portion, and forged forming is
used to form female threads on an inner surface of the
hole of the forming raw material (see, for example, Patent
Document 2).
[0011] Also, a lower die having a cavity formed with a
female thread portion is made of a hard metal being a
sintered alloy, a metallic, forming raw material is inserted
into the cavity, the raw material is subjected to hot forging
by upper and lower dies, forged forming is used to form
male threads on a peripheral surface of the raw material,
then a forged part is pulled out from the female thread
portion with the upper die removed and the metallic die
locked in rotation, and male threads are formed on the
peripheral surface of the raw material (see, for example,
Patent Document 2).
[0012] Since the conventional thread part is subjected
to thread forming irrespective of a position, in which it is
clamped, however, the clamped position is diversified
and so cannot be adopted for an automobile traction
hook.
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[0013] Besides, with the method of forged-forming fe-
male threads, it is difficult to have the upper and lower
dies pushing a single forming raw material to definitely
and uniformly form female threads on the inner surface
of the hole, and with the method of forged-forming male
threads, the metallic die is pushed in an axial direction
of the forming raw material to cause a problem that a
large capacity is required of a forging machine to lead to
a high installation cost.
[0014] Hereupon, with a view to solving the problem,
there exists a method of forming male threads, in which
method a pair of metallic dies provided on an inner sur-
face thereof with a portion having screw teeth and a por-
tion having no screw teeth are arranged opposedly, a
forming raw material as heated is arranged between the
metallic dies, the metallic dies are caused to approach
and move to form screw teeth and non-screw teeth on a
peripheral surface of the raw material (see, for example,
Patent Document 3).
[0015] Since the conventional thread part is subjected
to thread forming irrespective of a position, in which it is
clamped, however, the clamped position is diversified
and the thread portion is triangular in cross section, small
in strength, and large in screw pitch to be liable to cause
looseness, so that it cannot be adopted for an automobile
traction hook, on which a large load is applied and for
which it is essential to ensure safety.
[0016]

Patent Document 1: JP-A-2003-2136
Patent Document 2: JP-A-8-90138
Patent Document 3: JP-A-2000-202567

DISCLOSURE OF THE INVENTION

PROBLEMS THAT THE INVENTION IS TO SOLVE

[0017] The present invention solves such problem and
has its object to provide a method of manufacturing a
vehicular traction apparatus, which is suited to, for ex-
ample, an automobile traction apparatus and mounted
with a hook portion of a traction hook in a predetermined
orientation to a connecting member on a side of an au-
tomobile, and in which generation of rolling and loose-
ness of the traction hook by vibrations and an external
force at the time of traction is prevented, reliability and
safety in traction are ensured, the traction hook is
smoothly mounted to the connecting member, and it is
possible to increase the parts in strength, to make them
small in size and weight, to facilitate processing them,
and to manufacture them at low cost, and a vehicular
traction hook, and a method of manufacturing a vehicular
connecting member.

MEANS FOR SOLVING THE PROBLEMS

[0018] The invention of claim 1 provides a vehicular
traction apparatus including a connecting member hav-

ing a female thread portion that can be mounted to a
vehicular side, and a traction hook provided at one end
thereof with a male thread portion that can be screwed
into the female thread portion, and provided at the other
end thereof with a hook portion, to which a traction mem-
ber can be mounted, the vehicular traction apparatus be-
ing characterized in that an original position and/or a ter-
minal position of the male thread portion of the traction
hook is arranged in a predetermined position relative to
the hook portion and after the male thread portion is
clamped to the connecting member, a position of the hook
portion can be set in a predetermined, allowable angle
position, a screwing beginning position and/or a screwing
terminating position of the male thread portion into the
female thread portion is determined, whereby a bending
moment or vibrations generated by a wire rope mounted
to the hook portion is prevented from making the male
thread portion loose and thus reliability and safety in trac-
tion or mooring by the hook portion are ensured.
[0019] Accordingly, a conventional disadvantage that
in anticipation of generation of looseness in the male
thread portion, the traction hook or the connecting mem-
ber is increased in size and weight, is eliminated and the
traction hook or the connecting member is made small
in size and weight.
[0020] According to the invention of claim 2, the pre-
determined, allowable angle position of the hook portion
is in a predetermined angle range, in which a bending
moment of the hook portion generated by the traction
member can act in a direction, in which the male thread
portion is clamped, so that it is possible to prevent gen-
eration of looseness of the male thread portion caused
by a wire rope or the like.
[0021] According to the invention of claim 3, a position
of the hook portion after the clamping is set to be directed
obliquely downward in a position of substantially 100° to
150° with a flat surface of the hook portion as a reference,
whereby a position of the hook portion after the clamping
is reasonably set so that a bending moment or vibrations
generated by a wire rope, etc. mounted to the hook por-
tion is prevented from making the male thread portion
loose and reliability and safety in traction or mooring by
the hook portion are ensured.
[0022] According to the invention of claim 4, a single
or plural flange portions are protrusively provided in a
position close to the male thread portion, the flange por-
tion or portions being arranged to be able to engage with
an inner surface of a concave hole of the connecting
member, whereby rolling of the traction hook is prevent-
ed, so that it is possible to prevent generation of an al-
ternating load and a repeated stress on the male thread
portion and generation of looseness.
[0023] According to the invention of claim 5, a flat sur-
face capable of engaging with the inner surface of the
concave hole is formed on an outer peripheral surface
of the flange portion and a wide area of an engaging
surface with an inner surface of the concave hole is en-
sured, whereby it is possible to suppress rolling of the
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traction hook and to prevent generation of an alternating
load and a repeated stress on the male thread portion
and generation of looseness.
[0024] In particular, this is advantageous in a traction
hook, on which a single flange portion is protrusively pro-
vided.
[0025] According to the invention of claim 6, an interval
between the plural flange portions is in the range of 1/2
to 2/1 a diameter of a shank positioned between the
flange portions whereby both prevention of rolling of the
traction hook and acquisition of strength for the flange
portion are reasonably accomplished.
[0026] According to the invention of claim 7, side cut
portions, on which male threads are not worked, are
formed on both sides of the male thread portion whereby
even when sand, dust, etc. adhere to the female thread
portion of the connecting member, the side cut portions
scrape out sand, dust, etc., as adhered at the time of
screwing of the male thread portion to prevent the male
thread portion from galling, thus enabling smooth screw-
ing.
[0027] This is advantageous in the case where the con-
necting member is mounted to a body frame around a
bumper or the like, to which sand, dust, etc. are liable to
adhere, and generation of galling can be effectively pre-
vented since the male thread portion and the female
thread portion, which screw together, are large in diam-
eter and screw pitch.
[0028] According to the invention of claim 8, the male
thread portion of the traction hook and the female thread
portion of the connecting member comprise a plurality of
thread ridges with trapezoidal threads or round threads
whereby the thread portions are increased in strength
and a strength of connection capable of withstanding an
alternating load and a repeated stress on the male thread
portion is obtained.
[0029] According to the invention of claim 9, the male
thread portion and the female thread portion are formed
to be substantially the same in thread portion length
whereby the hook portion is made stable in a clamped
position and a predetermined strength of connection for
the traction hook and the connecting member is obtained.
[0030] According to the invention of claim 10, the hook
portion, the male thread portion and the flange portion of
the traction hook are integrally subjected to forged form-
ing and the traction hook is subjected to forged forming
at a time whereby a tough strength is obtained and man-
ufacture is made reasonable.
[0031] According to the invention of claim 11, the fe-
male thread portion of the connecting member is formed
corresponding to the original position and/or the terminal
position of the male thread portion of the traction hook
whereby a clamped position of the hook portion can be
surely and stably realized.
[0032] According to the invention of claim 12, the con-
necting member is provided with the female thread por-
tion and a concave hole whereby screwing of the male
thread portion of the traction hook and engagement by

the flange portion are realized.
[0033] According to the invention of claim 13, a posi-
tioning portion for a vehicular side is formed on an outer
peripheral surface of the connecting member whereby
the connecting member is mounted in a predetermined
position on a vehicular side.
[0034] According to the invention of claim 14, the con-
necting member is divided into a plurality of connecting
pieces, the connecting pieces are provided with the fe-
male thread portions and concave holes, and the con-
necting pieces are connected together whereby the con-
necting member is manufactured reasonably and readily.
[0035] According to the invention of claim 15, the fe-
male thread portions and the concave holes of the con-
necting member are integrally subjected to forged form-
ing whereby the connecting member is increased in
strength and manufactured reasonably.
[0036] According to the invention of claim 16, the con-
cave and convex portions of the connecting pieces for
positioning are integrally subjected to forged forming
whereby the concave and convex portions are formed
exactly and uniformly to enable exact connection of the
plurality of connecting pieces.
[0037] The invention of claim 17 provides a method of
manufacturing a vehicular traction hook, the method
comprising providing, inside a pair of metallic dies capa-
ble of approaching and separating from each other, hook
forming grooves capable of forming a hook portion of a
traction hook, flange forming grooves capable of forming
a flange portion of the traction hook, and male thread
forming grooves capable of forming a male thread portion
of the traction hook, arranging, on the male thread form-
ing grooves, an original position and/or a terminal posi-
tion of the male thread portion in a predetermined position
relative to the hook forming grooves, arranging a forming
raw material as heated between the metallic dies, and
causing the metallic dies to approach and move to form
the hook portion, single or plural flange portions, and the
male thread portion on a peripheral surface of the raw
forming material, whereby the traction hook is manufac-
tured homogeneously and exactly, an original position
and a terminal position of the male thread portion are
formed evenly and uniformly, and a predetermined
clamped position of the hook portion of the traction hook
is obtained surely and stably.
[0038] According to the invention of claim 18, the male
thread forming grooves comprise a plurality of thread
ridges with trapezoidal threads or round threads whereby
it is possible to exactly form the male thread portion of
the traction hook.
[0039] According to the invention of claim 19, after the
flange portion is cooled at ordinary temperature, an outer
peripheral surface of the flange portion is subjected to
coining forming whereby it is possible to accurately and
readily form a flat surface capable of engaging with the
inner surface of the concave hole of the connecting mem-
ber.
[0040] The invention of claim 20 provides a method of
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manufacturing a vehicular connecting member, the
method comprising protrusively providing, on one of a
pair of metallic dies capable of approaching and sepa-
rating from each other, a substantially semi-columnar
thread forming portion formed on a circumferential sur-
face thereof with a thread portion, which can form female
threads of a connecting member, forming, on the other
of the metallic dies, a concave groove capable of accom-
modating therein a forming raw material, arranging a
forming raw material as heated between the metallic dies,
causing the metallic dies to approach and move to forged-
form split connecting pieces of the connecting member,
and forged-forming female threads on concave, circum-
ferential surfaces of the connecting pieces whereby it is
possible to reasonably manufacture connecting pieces
obtained by dividing the connecting member.
[0041] According to the invention of claim 21, flat joint
surfaces are formed on both sides of the connecting piec-
es, and a plurality of concave and convex portions are
subjected to forged forming on the joint surfaces whereby
it is possible to surely connect the connecting pieces, in
which the joint surfaces and the concave and convex
portions are used, thus enabling manufacturing a uniform
connecting member.
[0042] According to the invention of claim 22, after
forged-forming of a pair of split connecting pieces, joint
surfaces thereof are joined and concave and convex por-
tions are fitted to be connected together whereby it is
possible to surely and readily connect the connecting
pieces, thus enabling obtaining a uniform connecting
member.
[0043] According to the invention of claim 23, a plurality
of thread ridges with trapezoidal threads or round threads
are formed on a circumferential surface of the thread
forming portion whereby it is possible to form female
threads in the form of trapezoidal threads or round
threads on the connecting pieces.
[0044] According to the invention of claim 24, out of
respective pairs of forging metallic dies for the pair of
connecting pieces, one of the metallic dies formed with
a concave groove that can accommodate therein a form-
ing raw material is made capable of shared use whereby
reasonable design and use of metallic dies are achieved
and a manufacturing facility is made small in cost.

EFFECT OF THE INVENTION

[0045] According to the invention of claim 1, since an
original position and/or a terminal position of the male
thread portion of the traction hook is arranged in a pre-
determined position relative to the hook portion and after
the male thread portion is clamped to the connecting
member, a position of the hook portion can be set in a
predetermined, allowable angle position, by determining
a screwing beginning position and/or a screwing termi-
nating position of the male thread portion into the female
thread portion, a bending moment or vibrations generat-
ed by a wire rope, etc. mounted to the hook portion can

be prevented from making the male thread portion loose
and reliability and safety in traction or mooring by the
hook portion can be ensured.
[0046] Accordingly, a conventional disadvantage that
in anticipation of generation of looseness in the male
thread portion, the traction hook or the connecting mem-
ber is increased in size and weight, is eliminated and the
traction hook or the connecting member is made small
in size and weight.
[0047] According to the invention of claim 2, since the
predetermined, allowable angle position of the hook por-
tion is in a predetermined angle range, in which a bending
moment of the hook portion generated by the traction
member can act in a direction, in which the male thread
portion is clamped, it is possible to prevent generation of
looseness of the male thread portion caused by a wire
rope or the like.
[0048] According to the invention of claim 3, since a
position of the hook portion after the clamping is set to
be directed obliquely downward in a position of substan-
tially 100° to 150° with a flat surface of the hook portion
as a reference, a position of the hook portion after the
clamping is reasonably set so that a bending moment or
vibrations generated by a wire rope, etc. mounted to the
hook portion is prevented from making the male thread
portion loose and reliability and safety in traction or moor-
ing by the hook portion are ensured.
[0049] According to the invention of claim 4, since a
single or plural flange portions are protrusively provided
in a position close to the male thread portion, the flange
portion or portions being arranged to be able to engage
with an inner surface of a concave hole of the connecting
member, it is possible to prevent rolling of the traction
hook and to prevent generation of an alternating load and
a repeated stress on the male thread portion and gener-
ation of looseness.
[0050] According to the invention of claim 5, since a
flat surface capable of engaging with the inner surface
of the concave hole is formed on an outer peripheral sur-
face of the flange portion, a wide area for engagement
with an inner surface of the concave hole is ensured,
whereby it is possible to suppress rolling of the traction
hook and to prevent generation of an alternating load and
a repeated stress on the male thread portion and gener-
ation of looseness.
[0051] In particular, this is advantageous in a traction
hook, on which a single flange portion is protrusively pro-
vided.
[0052] According to the invention of claim 6, since an
interval between the plural flange portions is in the range
of 1/2 to 2/1 a diameter of a shank positioned between
the flange portions, there is produced an effect that both
prevention of rolling of the traction hook and acquisition
of a strength for the flange portion are reasonably ac-
complished.
[0053] According to the invention of claim 7, since side
cut portions, on which male threads are not worked, are
formed on both sides of the male thread portion, even
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when sand, dust, etc. adhere to the female thread portion
of the connecting member, the side cut portions scrape
out sand, dust, etc., as adhered at the time of screwing
of the male thread portion to prevent the male thread
portion from galling, thus enabling smooth screwing.
[0054] This is advantageous in the case where the con-
necting member is mounted to a body frame around a
bumper or the like, to which sand, dust, etc. are liable to
adhere, and generation of galling can be effectively pre-
vented since the male thread portion and the female
thread portion, which screw together, are large in diam-
eter and screw pitch.
[0055] According to the invention of claim 8, since the
male thread portion of the traction hook and the female
thread portion of the connecting member comprise a plu-
rality of thread ridges with trapezoidal threads or round
threads, the thread portions can be increased in strength
and a strength of connection capable of withstanding an
alternating load and a repeated stress on the male thread
portion can be obtained.
[0056] According to the invention of claim 9, since the
male thread portion and the female thread portion are
formed to be substantially the same in thread portion
length, the hook portion can be made stable in a clamped
position and a predetermined strength of connection for
the traction hook and the connecting member can be
obtained.
[0057] According to the invention of claim 10, since the
hook portion, the male thread portion and the flange por-
tion of the traction hook are integrally subjected to forged
forming, the traction hook is subjected to forged forming
at a time whereby a tough strength can be obtained and
manufacture can be made reasonable.
[0058] According to the invention of claim 11, since the
female thread portion of the connecting member is
formed corresponding to the original position and/or the
terminal position of the male thread portion of the traction
hook, a clamped position of the hook portion can be sure-
ly and stably realized.
[0059] According to the invention of claim 12, since the
connecting member is provided with the female thread
portion and a concave hole, it is possible to realize screw-
ing of the male thread portion of the traction hook and
engagement by the flange portion.
[0060] According to the invention of claim 13, since a
positioning portion for a vehicular side is provided on an
outer peripheral surface of the connecting member, the
connecting member can be mounted in a predetermined
position on a vehicular side.
[0061] According to the invention of claim 14, since the
connecting member is divided into a plurality of connect-
ing pieces, the connecting pieces are provided with the
female thread portions and concave holes, and the con-
necting pieces are connected together, the connecting
member can be manufactured reasonably and readily.
[0062] According to the invention of claim 15, since the
female thread portions and the concave holes of the con-
necting member are integrally subjected to forged form-

ing, the connecting member can be increased in strength
and manufactured reasonably.
[0063] According to the invention of claim 16, since the
concave and convex portions of the connecting pieces
for positioning are integrally subjected to forged forming,
the concave and convex portions can be formed exactly
and uniformly to achieve exact connection of the plurality
of connecting pieces.
[0064] According to the invention of claim 17, since
hook forming grooves capable of forming a hook portion
of a traction hook, flange forming grooves capable of
forming a flange portion of the traction hook, and male
thread forming grooves capable of forming a male thread
portion of the traction hook are provided inside a pair of
metallic dies capable of approaching and separating from
each other, an original position and/or a terminal position
of the male thread portion is arranged on the male thread
forming grooves in a predetermined position relative to
the hook forming grooves, a forming raw material as heat-
ed is arranged between the metallic dies, and the metallic
dies are caused to approach and move to form the hook
portion, single or plural flange portions, and the male
thread portion on a peripheral surface of the raw forming
material, there is produced an effect that the traction hook
can be manufactured homogeneously and exactly, an
original position and a terminal position of the male thread
portion can be formed evenly and uniformly, and a pre-
determined clamped position of the hook portion of the
traction hook can be obtained surely and stably.
[0065] According to the invention of claim 18, since the
male thread forming grooves comprise a plurality of
thread ridges with trapezoidal threads or round threads,
it is possible to exactly form the male thread portion of
the traction hook.
[0066] According to the invention of claim 19, since
after the flange portion is cooled at ordinary temperature,
an outer peripheral surface of the flange portion is sub-
jected to coining forming, it is possible to accurately and
readily form a flat surface capable of engaging with the
inner surface of the concave hole of the connecting mem-
ber.
[0067] According to the invention of claim 20, since a
substantially semi-columnar thread forming portion
formed on a circumferential surface thereof with a thread
portion, which can form female threads of a connecting
member, is protrusively provided on one of a pair of me-
tallic dies capable of approaching and separating from
each other, a concave groove capable of accommodating
therein a forming raw material is formed on the other of
the metallic dies, a forming raw material as heated is
arranged between the metallic dies, the metallic dies are
caused to approach and move to forged-form split con-
necting pieces of the connecting member, and female
threads are formed on concave, circumferential surfaces
of the connecting pieces, it is possible to reasonably man-
ufacture connecting pieces obtained by dividing the con-
necting member.
[0068] According to the invention of claim 21, since flat
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joint surfaces are formed on both sides of the connecting
pieces, and a plurality of concave and convex portions
are forged-formed on the joint surfaces, it is possible to
surely connect the connecting pieces, in which the joint
surfaces and the concave and convex portions are used,
thus enabling manufacturing a uniform connecting mem-
ber.
[0069] According to the invention of claim 22, since
after forged-forming of a pair of split connecting pieces,
joint surfaces thereof are joined and concave and convex
portions are fitted to be connected together, there is pro-
duced an effect that it is possible to surely and readily
connect the connecting pieces, thus enabling obtaining
a uniform connecting member.
[0070] According to the invention of claim 23, since a
plurality of thread ridges with trapezoidal threads or round
threads are formed on a circumferential surface of the
thread forming portion, it is possible to form female
threads in the form of trapezoidal threads or round
threads on the connecting pieces.
[0071] According to the invention of claim 24, since out
of respective pairs of forging metallic dies for the pair of
connecting pieces, one of the metallic dies formed with
a concave groove that can accommodate therein a form-
ing raw material is made capable of shared use, reason-
able design and use of metallic dies can be achieved and
a manufacturing facility can be made small in cost.

BRIEF DESCRIPTION OF THE DRAWINGS

[0072]

[Fig. 1] Fig. 1 is a front view showing an embodiment,
in which the invention is applied to an automobile
traction hook.
[Fig. 2] Fig. 2 is a right side view of Fig. 1.
[Fig. 3] Fig. 3 is a cross sectional view showing a
connecting member, to which the invention is ap-
plied, and a state, in which the connecting member
is mounted to a body frame.
[Fig. 4] Fig. 4 is a front view showing, in enlarged
scale, an essential part of Fig. 1 and showing a male
thread portion of the traction hook, an original posi-
tion and a terminal position of the thread portion.
[Fig. 5] Fig. 5 is a left side view of Fig. 4.
[Fig. 6] Fig. 6 is a cross sectional view showing, in
enlarged scale, the male thread portion of the trac-
tion hook.
[Fig. 7] Fig. 7 is a cross sectional view showing, in
enlarged scale, grain flows around the male thread
portion of the traction hook.
[Fig. 8] Fig. 8 is a view illustrating a procedure of
manufacture of the traction hook, Fig. 8 (a) showing
a situation after a forming raw material is cut, Fig.
8(b) showing a situation of heating of the forming
raw material thus cut, Fig. 8(c) showing a situation
just after forged forming, Fig. 8(d) showing a situa-
tion, in which a burr after forged forming is removed

to complete manufacture.
[Fig. 9] Fig. 9 is a cross sectional view showing a
pair of metallic dies applied to forged forming of the
traction hook.
[Fig. 10] Fig. 10 is a cross sectional view taken along
the line A-A in Fig. 9.
[Fig. 11] Fig. 11 is a perspective view showing a con-
necting member applied to the invention and struc-
tured by connecting two connecting pieces.
[Fig. 12] Fig. 12 is a perspective view showing, in a
little enlarged scale, the connecting member of Fig.
11 in a disassembled state.
[Fig. 13] Fig. 13 is a cross sectional view showing,
in enlarged scale, the connecting member of Fig. 11
in a state, in which the connecting pieces are con-
nected.
[Fig. 14] Fig. 14 is a view illustrating a procedure of
manufacture of the connecting member of Fig. 11,
Fig. 14(a) being a perspective view showing a situ-
ation after a forming raw material is cut, Fig. 14 (b)
being a perspective view showing a situation of heat-
ing of the forming raw material thus cut, Fig. 14(c)
being a cross sectional view showing a situation just
before forging by metallic dies used in forged form-
ing, Fig. 14(d) being a cross sectional view showing
a situation of forming just after forging, Fig. 14 (e)
showing a situation, in which a burr after forming is
removed, and Fig. 14 (f) being a perspective view
showing a situation, in which a pair of metallic dies
are joined and welded after forming to complete
manufacture of a connecting member.
[Fig. 15] Fig. 15 is a side view showing a position, in
which a hook portion is mounted when a traction
hook according to the invention is clamped.
[Fig. 16] Figs. 16(a) to 16(c) are perspective views
showing a configuration of application of a connect-
ing member, to which the invention is applied.
[Fig. 17] Figs. 17(a) to 17(c) are perspective views
showing a further embodiment of a connecting mem-
ber, to which the invention is applied and which is
made of a single forming raw material.
[Fig. 18] Fig. 18 is a view illustrating a procedure of
manufacture of the connecting member of Fig. 17,
Fig. 18(a) being a perspective view showing a situ-
ation after a forming raw material is cut, Fig. 18 (b)
being a perspective view showing a situation of heat-
ing of the forming raw material thus cut,
Fig. 18(c) being a cross sectional view showing a
situation at the time of forging forming, Fig. 18(d)
being a cross sectional view showing a situation, in
which a core shaft is pulled out after forging forming,
Fig. 18(e) being a cross sectional view showing a
situation, in which a burr is removed after the core
shaft is pulled out, and Fig. 18(f) being a view show-
ing a situation, in which manufacture of a connecting
member is completed.
[Fig. 19] Fig. 19 is a cross sectional view showing,
in enlarged scale, a situation at the time of forging
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forming of a connecting member of Fig. 17.
[Fig. 20] Fig. 20 is a cross sectional view, in a little
enlarged scale, taken along the line B-B in Fig. 19.
[Fig. 21] Fig. 21 is a cross sectional view showing,
in enlarged scale, a situation after forging forming of
the connecting member of Fig. 17.
[Fig. 22] Fig. 22 is a cross sectional view, in a little
enlarged scale, taken along the line C-C in Fig. 21.
[Fig. 23] Fig. 23 is a front view showing a third em-
bodiment of a traction hook, to which the invention
is applied.
[Fig. 24] Fig. 24 is a front view showing a further
configuration of the third embodiment of the traction
hook, to which the invention is applied.
[Fig. 25] Fig. 25 is a side view showing a further con-
figuration of a position, in which a hook portion is
mounted when a traction hook according to the in-
vention is clamped.
[Fig. 26] Fig. 26 is a front view showing a fourth em-
bodiment of a traction hook, to which the invention
is applied.
[Fig. 27] Fig. 27 is a front view showing a fifth em-
bodiment of a traction hook, to which the invention
is applied.
[Fig. 28] Fig. 28 is a side view of Fig. 27.
[Fig. 29] Fig. 29 is a cross sectional view showing,
in enlarged scale, a flange portion in Fig. 27.

DESCRIPTION OF REFERENCE NUMERALS AND 
SIGNS

[0073]

1: traction hook
3: hook portion
4: male thread portion
5: flange portion
6: side cut portion
8: connecting member
9: female thread portion
10: forming raw material
12, 13: metallic die
15a, 15b: hook forming groove
16a, 16b: male thread forming groove
17a, 17b: flange forming groove
20: concave hole
22, 23: joint surface
24: concave portion
25: convex portion
26: convex portion
28: forming raw material
29, 30: metallic die
L: thread portion length
θ: allowable angle range
Ss: original position
Se: terminal position
W: traction member

BEST MODE FOR CARRYING OUT THE INVENTION

[0074] An explanation will be given below to an em-
bodiment, which is shown and in which the invention is
applied to an automobile traction hook, and in Figs. 1 to
15, the reference numeral 1 denotes a traction hook,
which is made by forged forming and can be mounted to
a body frame, described later, about a bumper of an au-
tomobile (not shown), the traction hook comprising a
round bar shaped shank 2, an annular hook portion 3
provided at an end of the shaped shank 2 to enable a
wire rope W or the like, which is a traction member, to
be latched thereon, a right-hand thread male thread por-
tion 4, which is provided at the other end of the shaped
shank 2 and can be screwed into a connecting member,
described later, mounted to the body frame, and a flange
portion 5 protrusively provided at a boundary of the
shaped shank 2 and the male thread portion 4.
[0075] In the drawings, the reference numeral 6 de-
notes side cut portions formed on both sides of the male
thread portion 4 to be perpendicular to a flat surface of
the hook portion 3, so that the male thread portion 4 is
not formed on the cut portions 6 and extraction slopes
are formed on surfaces above and below die matching
portions thereof in mutually different directions.
[0076] The hook portion 3 is formed integral with the
shaped shank 2 to be shaped in the form of a ring having
a large diameter and the male thread portion 4 is made
integral with the shaped shank 2 to comprise trapezoidal
threads as shown in Fig. 6, the trapezoidal threads being
formed at corners of valleys thereof with round portions
4a of a relatively large diameter or curved surface por-
tions to be increased in strength.
[0077] In this case, the male thread portion 4 is not
limited to trapezoidal threads but can comprise round
threads.
[0078] When a traction hook 1 is clamped to the con-
necting member to be used, the male thread portion 4 is
formed at substantially 100° to 150° in a clockwise direc-
tion to a straight line m in parallel to a flat surface of the
hook portion 3 with the hook portion 3 being directed
obliquely downward as shown in Fig. 15 and imaginary
lines shown in the figure indicate the hook portion 3 in
both positions at substantially 120° and 150°, of which
an allowable angle θ is set in the range of substantially
50°, and an original position Ss and a terminal position
Se of the male thread portion 4 are designed correspond-
ingly.
[0079] That is, the allowable angle θ is set in the range
of such an allowable angle that when the traction hook
1 is used, the hook portion 3 is turned by a bending mo-
ment or vibrations generated by the set wire rope W in a
direction, in which the male thread portion 4 is clamped,
so that safety is accordingly ensured in use to inhibit the
male thread portion 4 from being made loose, the allow-
able angle θ being formed in the original position Ss and
the terminal position Se of the male thread portion 4.
[0080] The original position Ss corresponds to a fore-
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most position, in which thread ridges of the male thread
portion 4 originate and the thread ridges are first screwed
into female threads of the mating connecting member,
the position being shown in Figs. 4 and 5.
[0081] Also, with the embodiment, the terminal position
Se corresponds to a position, in which the thread ridges
of the male thread portion 4 terminate, and corresponds
to a position, in which the thread ridges are finally
screwed into a terminal end of the female threads of the
mating connecting member, the position being shown in
Figs. 4 and 5.
[0082] A thread portion length L is defined between the
original position Ss and the terminal position Se of the
male thread portion 4, the thread portion length L being
related to a strength of connection after the male thread
portion 4 is clamped to the connecting member, and the
number of and a screw pitch of the thread ridges being
designed on the basis of the thread portion length L.
[0083] In this case, instead of a position, in which the
thread ridges terminate, the terminal position Se can be
made a position of collapse or breakage or interruption
in the case where the male thread portion 4 is collapsed
or broken or interrupted in a predetermined position and
screwing into the female threads is made impossible.
[0084] A diameter between the side cut portions 6, 6
is made a little smaller than a root diameter of the male
thread portion 4, and the male thread portion 4 is screwed
into a female thread portion 9 of the connecting member
8 fixed to the rigid body frame 7 to be clamped.
[0085] The traction hook 1 is manufactured by forged
forming of a stiff carbon steel, chromium-molybdenum
steel, etc., which is a forming raw material 10, and Fig.
8 shows a procedure of manufacture.
[0086] That is, the forming raw material 10 is cut to a
predetermined dimension as shown in Fig. 8(a) and heat-
ed to about 1200°C to 1400°C as shown in Fig. 8 (b),
and then the whole traction hook 1 including the male
thread portion 4 is subjected to high-temperature hot
forging at a time as shown in Fig. 8 (c) by a forging ma-
chine (not shown).
[0087] At this time, before a burr 11 projecting circum-
ferentially is cooled, it is punched interlocking with forging
to manufacture the traction hook 1 as shown in Fig. 8(d).
[0088] Accordingly, there is no need for complex, trou-
blesome and accurate pre-working of the male thread
portion 4 and working of threads by machining or rolling
or the like as in the related art, so that manufacture can
be performed readily and rapidly.
[0089] In forged forming of the traction hook 1, a pair
of metallic dies 12, 13 are used, the metallic dies 12, 13
being arranged up and down in opposition to each other
and arranged to enable approaching and separating from
each other.
[0090] Formed on the metallic dies 12, 13 are shank
forming grooves 14a, 14b capable of forming the shank
2, hook forming grooves 15a, 15b capable of forming the
hook 3, male-thread forming grooves 16a, 16b capable
of forming the male thread portion 4, flange forming

grooves 17a, 17b capable of forming the flange portion
5, and side cut forming grooves 18a, 18b capable of form-
ing the side cut portions 6.
[0091] The male-thread forming grooves 16a, 16b are
formed on the basis of the thread portion length L, the
number of and a screw pitch of the thread ridges, an
original end of the thread ridges is formed at a forward
end of the male-thread forming groove 16a to be posi-
tioned corresponding to the original position Ss coaxial
with the hook forming groove 15a and a terminal end of
the thread ridges is formed at a rear end of the male-
thread forming groove 16b to be positioned correspond-
ing to the terminal position Se coaxial with the hook form-
ing groove 15b.
[0092] On the other hand, the connecting member 8 is
formed to be hollow-shaped and formed on a circumfer-
ential surface thereof with a positioning portion 19 for the
body frame 7, the connecting member being fixed by en-
gaging the positioning portion 19 with a mount hole 7a
of the body frame 7 and welding the connecting member
8 to an opening edge of the mount hole.
[0093] The right-hand female thread portion 9 is
formed on an intermediate portion of a through-hole of
the connecting member 8 to have a thread portion length
L being substantially the same as the thread portion
length L of the male thread portion 4, and concave holes
20, 21 having a larger diameter than that of the female
thread portion 9 are formed at both ends of the through-
hole.
[0094] In this case, the male thread portion 4 and the
female thread portion 9 are not necessarily formed to
have substantially the same thread portion length L but
are desirably formed to have substantially the same
length as far as possible in the case where stability in
threaded connection and a predetermined strength
should be obtained.
[0095] The concave hole 20 is arranged outside the
body frame 7 to receive the flange portion 5 in a manner
to enable engaging the same with an inner peripheral
surface thereof, thus enabling preventing rolling of the
traction hook 1, and the concave hole 21 is arranged
inside the body frame 7 to receive the male thread portion
4 with a tip end thereof projecting into the concave hole
21.
[0096] With the embodiment, the connecting member
8 comprises a pair of connecting pieces 8a, 8b as shown
in Figs. 11 and 12, the connecting pieces being joined
by forged forming to be connected integrally to each oth-
er.
[0097] That is, the connecting pieces 8a, 8b are formed
by dividing the connecting member 8 axially into substan-
tially two halves and formed on opposite surfaces thereof
with female thread portions 9a, 9b, which constitute the
female thread portion 9, recessed grooves 20a, 20b,
which constitute the concave hole 20, and recessed
grooves 21a, 21b, which constitute the concave hole 21.
[0098] The female thread portions 9a, 9b are formed
to be substantially the same in thread portion length L,
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number, and screw pitch of thread ridges as the male
thread portion 4, which screws thereinto.
[0099] In the figure, the reference numerals 22, 23 de-
note flat joint surfaces of the connecting pieces 8a, 8b,
the joint surfaces being formed with concave and convex
portions 24, 25, which can fit each other, thus enabling
positioning and connecting the connecting pieces 8a, 8b
together. The reference numeral 26 denotes welds, at
which joined portions of the connecting pieces 8a, 8b are
connected together.
[0100] The connecting pieces 8a, 8b are manufactured
by forged forming of carbon steel, chromium-molybde-
num steel, etc. which is a forming raw material, respec-
tively, and joining the pair in a predetermined position,
and Fig. 14 shows a procedure of manufacture. In this
case, since methods of manufacturing the connecting
pieces 8a, 8b are substantially the same, an explanation
will be given to manufacture of one 8b of the connecting
pieces.
[0101] That is, with the connecting piece 8b, a round
bar shaped forming raw material 28 is cut to a predeter-
mined dimension as shown in Fig. 14(a), heated to about
1200°C to 1400°C as shown in Fig. 14 (b), and is sub-
jected to high-temperature hot forging at a time together
with the female thread portions 9b by a forging machine
(depiction of which is omitted).
[0102] Metallic dies 29, 30 are arranged up and down
in opposition to each other on the forging machine (de-
piction of which is omitted), a substantially shell-shaped
or substantially semi-circular thread forming portion 31
is protrusively provided centrally of a lower surface of the
upper metallic die 29, and a male thread portion 32 ca-
pable of forming the female thread portions 9b is ma-
chined on an arcuate, peripheral surface of the thread
forming portion 31. The male thread portion 32 is formed
to be substantially the same in thread portion length,
number of and screw pitch of thread ridges as the female
thread portions 9b.
[0103] A concave-hole forming portion and a concave-
groove forming groove (depiction of both of which is omit-
ted), which are substantially shell-shaped or substantially
semi-circular, are protrusively provided on both sides of
the thread forming portion 31 to enable forming the con-
cave hole 20b and the recessed grooves 21b. In the fig-
ure, the reference numerals 33, 34 denote concave and
convex portions formed on the lower surface of the upper
metallic die 29 to enable forming the concave and convex
portions 24, 25.
[0104] On the other hand, a concave groove 35 having
a substantially semi-circular cross section is formed cen-
trally of an upper surface of the lower metallic die 30,
both sides of the groove 35 in a longitudinal direction
being closed.
[0105] The forming raw material 28 as heated is re-
ceived in the concave groove 35 of the metallic die 30,
the metallic dies 29, 30 are moved to approach each
other as shown in Fig. 14 (c) to push the forming raw
material 28 into the concave groove 35, and the concave-

hole forming portion, the concave-groove forming groove
(depiction of both of which is omitted), and the thread
forming portion 31 are pushed from above to form the
concave hole 20b, the recessed groove 21b, and the fe-
male thread portions 9b on an inner, peripheral surface
thereof. Fig. 14(d) shows such situation.
[0106] Forming by means of the metallic dies 29, 30
causes a burr 36 to project from both sides therebetween,
an upper surface of the burr 36 is formed flat by the me-
tallic dies 29, 30, and the concave and convex portions
24, 25 are formed on the joint surfaces 23, 23 on a base
side of the upper surface.
[0107] After such forming, before the connecting piece
8b is cooled, it is moved to a metallic die 37 of a burr
removal machine as shown in Fig. 14(e) and the burr 36
projecting on both sides is punched by a punch 38 to be
removed, so that forming of the connecting piece 8b is
terminated.
[0108] In addition, while forming of the connecting
piece 8a is substantially the same as forming of the con-
necting piece 8b, upper and lower metallic dies are fun-
damentarily manufactured separately from the connect-
ing piece 8b.
[0109] The upper metallic die is formed such that a
lead angle of the thread portion of the thread forming
portion is opposite to that of the male thread portion 32
and a thread position thereof is offset by 180° in phase
and gains substantially half a pitch relative to the male
thread portion 32. Also, the lower metallic die is the same
in structure except that the concave groove 35 is formed
at a bottom thereof with a flat portion, on which the po-
sitioning portion 19 is formed.
[0110] In this manner, after the pair of the connecting
pieces 8a, 8b are manufactured, manufacture of the con-
necting member 8 is completed by having the connecting
pieces facing each other, fitting the concave and convex
portions 24, 25 together, joining the joint surfaces 22, 23,
performing welding 26 in a plurality of locations on an
outer periphery of the joined portion, and connecting the
connecting pieces 8a, 8b integrally. Fig. 14(f) shows this
state.
[0111] Further, the reference numeral 39 in Fig. 7 de-
notes grain flows formed over the shaped shank 2, the
male thread portion 4, and the flange portion 5 in the
traction hook 1 in a layered manner without fragmenta-
tion.
[0112] In manufacturing the traction hook 1 of the in-
vention thus structured, carbon steel, chromium-molyb-
denum steel, etc. which constitutes the forming raw ma-
terial 10 and has a predetermined dimension, is prepared
and cut to a predetermined dimension as shown in Fig.
8(a).
[0113] The forming raw material 10 is heated to about
1200°C to 1400°C as shown in Fig. 8 (b) and moved
between the metallic dies 12, 13 of a forging machine
(depiction of which is omitted) as shown in Figs. 9 and
10, and the whole traction hook 1 including the male
thread portion 4, the side cut portions 6, and the hook
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portion 3 is subjected through the metallic dies 12, 13 to
high-temperature hot forging at a time as shown in Fig.
8(c).
[0114] After this, a burr 11 projecting circumferentially
due to the forming is cut by a cutter (depiction of which
is omitted), the traction hook 1 shown in Fig. 8(d) is then
obtained, a circumferential surface thereof is plated or
coated, and then a series of manufacturing processes of
the traction hook 1 are completed.
[0115] In this manner, the whole traction hook 1 of the
invention including the male thread portion 4 is subjected
to forged forming, so that it is possible to omit complex
and accurate pre-working of the male thread portion 4
and working of the threads by machining or rolling or the
like as in the related art, and so manufacture can be cor-
respondingly performed readily and rapidly.
[0116] Besides, the male thread portion 4 is formed
uniformly by the metallic dies 12, 13 and the original po-
sition Ss and the terminal position Se of the thread ridges
are uniformly and accurately formed coaxially with the
hook forming grooves 15a, 15b and at a forward end of
the male-thread forming groove 16a or at a rear end of
the male-thread forming groove 16b, so that the male
thread portion 4 can be formed with a screwed position
and a clamped position being predetermined.
[0117] Also, since forming is accomplished by moving
the metallic dies 12, 13 in a direction perpendicular to
the forming raw material 10, it is possible to make forging
small in capacity and size and achieve reduction in in-
stallation cost as compared with the related art, in which
metallic dies are moved in an axial direction of the forming
raw material 10 to perform forging.
[0118] Further, as compared with an arrangement, in
which metallic dies are moved from both sides of the
forming raw material 10 to approach the same, the orig-
inal position Ss and the terminal position Se of the thread
ridges can be formed to be predetermined in relative po-
sitions to associated constituent portions such as the
hook portion 3, etc.
[0119] Subsequently, in the case where the connecting
member 8 of the invention is to be manufactured, the
connecting pieces 8a, 8b obtained by dividing the con-
necting member into substantially two halves are sepa-
rately subjected to forged forming and the pair are joined
to accomplish manufacture. Fig. 14 shows a procedure
of manufacture.
[0120] In this case, since methods of manufacturing
the connecting pieces 8a, 8b are substantially the same,
an explanation will be first given to manufacture of one
8b of the connecting pieces.
[0121] That is, with the connecting piece 8b, a round
bar shaped forming raw material 28 is cut to a predeter-
mined dimension as shown in Fig. 14(a), heated to about
1200°C to 1400°C as shown in Fig. 14 (b), and is sub-
jected to high-temperature hot forging at a time together
with the female thread portions 9b by a forging machine
(depiction of which is omitted).
[0122] Metallic dies 29, 30 are arranged up and down

in opposition to each other on a forging machine (depic-
tion of which is omitted), a substantially semi-circular or
shell-shaped thread forming portion 31 is protrusively
provided centrally of a lower surface of the upper metallic
die 29, and a concave-hole forming portion and a con-
cave-groove forming groove (depiction of both of which
is omitted), which are substantially shell-shaped or sub-
stantially semi-circular, are protrusively provided on both
sides of the thread forming portion 31.
[0123] A male thread portion 32 capable of forming the
female thread portion 9b is machined on an arcuate, pe-
ripheral surface of the thread forming portion 31, and the
male thread portion 32 is formed to be substantially the
same in thread portion length, number of and screw pitch
of thread ridges as the female thread portion 9b.
[0124] On the other hand, a concave groove 35 having
a substantially semi-circular cross section is formed cen-
trally of an upper surface of the lower metallic die 30,
both sides of the groove 35 in a longitudinal direction
being closed.
[0125] In such forging machine (depiction of which is
omitted), the forming raw material 28 as heated is re-
ceived in the concave groove 35 of the metallic die 30,
the metallic dies 29, 30 are moved to approach each
other as shown in Fig. 14(c) to push the forming raw
material 28 into the concave groove 35 to form the same
in a substantially shell-shaped configuration.
[0126] The concave-hole forming portion, the con-
cave-groove forming groove (depiction of both of which
is omitted), and the thread forming portion 31 are pushed
from above the forming raw material 28 to form the con-
cave hole 20b, the recessed grooves 21b, and the female
thread portion 9b on an inner, peripheral surface thereof.
Fig. 14(d) shows such situation.
[0127] Forming by means of the metallic dies 29, 30
causes a burr 36 to project from both sides between the
metallic dies 29, 30, an upper surface of the burr 36 is
formed flat by the metallic dies 29, 30, and concave and
convex portions 24, 25 are formed on the joint surfaces
23, 23 on a base side.
[0128] After the forming, before the connecting piece
8b is cooled, it is moved to a metallic die 37 of a burr
removal machine as shown in Fig. 14(e) and the burr 36
projecting on both sides is punched by a punch 38 to be
removed.
[0129] In this manner, forming of the connecting piece
8b is terminated.
[0130] In addition, while forming of the connecting
piece 8a is substantially the same as forming of the con-
necting piece 8b, upper and lower metallic dies are fun-
damentarily manufactured separately from the connect-
ing piece 8b.
[0131] The upper metallic die is formed such that a
lead angle of the thread portion of the thread forming
portion is opposite to that of the male thread portion 32
and a thread position thereof is offset by 180° in phase
and gains substantially half a pitch relative to the male
thread portion 32. In addition, the lower metallic die is
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the same in structure except that the concave groove 35
is formed at a bottom thereof with a flat portion, on which
the positioning portion 19 is formed.
[0132] In this manner, after the pair of the connecting
pieces 8a, 8b are manufactured, manufacture of the con-
necting member 8 is completed by having the connecting
pieces facing each other to fit the concave and convex
portions 24, 25 together, joining the joint surfaces 22, 23,
performing welding 26 in a plurality of locations on an
outer periphery of the joined portion, and connecting the
connecting pieces 8a, 8b integrally. Fig. 14(f) shows this
state.
[0133] In this case, since the concave and convex por-
tions 24, 25 are formed simultaneously with forming of
the female thread portions 9a, 9b, the connecting pieces
8a, 8b are accurately and surely connected together,
thread ridges of the female thread portions 9a, 9b are
caused to accurately and surely agree with each other,
and smooth and continuous thread ridges are obtained.
[0134] In this manner, with the connecting member 8
of the invention, since the pair of the connecting pieces
8a, 8b are subjected to forged forming and connected
integrally to be manufactured, the female thread portions
9a, 9b can be surely formed and the male thread portion
can be smoothly and readily screwed thereinto as com-
pared with a conventional forming method, in which a
core formed with male threads is inserted into a hole of
a single forming raw material and upper and lower dies
push the raw material from outside to accomplish forged
forming of female threads on an inner surface of the raw
material.
[0135] As shown in Figs. 1, 2, 4, and 5, with the traction
hook 1 thus manufactured, the male thread portion 4 be-
ing trapezoidal threads and the hook portion 3 being sub-
stantially the same in shape as conventional ones are
arranged at both ends of the shaped shank 2, the flange
portion 5 having a larger diameter than that of the male
thread portion 4 is protrusively provided on a whole pe-
riphery of a boundary of the shaped shank 2 and the male
thread portions 4, and these elements are subjected in-
tegrally to forged forming, so that the male thread portion
4 is increased in strength and a stiff strength is obtained
as a whole.
[0136] As shown in Fig. 7, the grain flows of the traction
hook 1 are formed over a whole region, which includes
the trapezoidal thread portions and the flange portion 5,
in a layered manner without fragmentation to provide for
a great strength against a repeated bending stress.
[0137] With the embodiment, the male thread portion
4 includes trapezoidal threads with about six thread ridg-
es and is formed such that the trapezoidal threads are
arranged at a large pitch to be formed at a tip end thereof
with the original position Ss, in which the thread ridges
originate, and to be formed at a rear end thereof with the
terminal position Se, in which the thread ridges terminate,
and the thread portion length L defined between the orig-
inal position Ss and the terminal position Se is substan-
tially the same as the length L of the female thread portion

9 of the connecting member 8.
[0138] The original position Ss and the terminal posi-
tion Se are set so that when the male thread portion 4 is
screwed into the female thread portion 9 of the connect-
ing member 8 to be clamped, the hook portion 3 is posi-
tioned at the allowable angle θ shown in Fig. 15.
[0139] That is, the allowable angle θ is in the range of
such an allowable angle that the hook portion 3 is turned
by a bending moment or vibrations generated by the wire
rope W set thereon in a direction, in which the male thread
portion 4 is clamped, so that safety of the hook portion 3
in use is accordingly ensured to inhibit the male thread
portion 4 from being made loose.
[0140] With the embodiment, the hook portion 3 is di-
rected obliquely downward as shown in Fig. 15 and set
at substantially 120° and 150° in a clockwise direction
with a vertical line as a reference, imaginary lines shown
in the figure indicate the hook portion 3 in both positions
at substantially 120° and 150°, and an allowable angle θ
is set to about 50°, in which range the original position
Ss and the terminal position Se are defined.
[0141] In this case, while the wire rope W is stretched
on the hook portion 3, set in the position, in the range of
an angle δ shown in Fig. 15, a bending moment generated
by the wire rope W acts in a direction, in which the male
thread portions 4 is clamped, in the range of an angle δ,
so that safety is ensured.
[0142] On the other hand, the connecting member 8
thus manufactured gets a stiff strength since the pair of
the connecting pieces 8a, 8b are subjected to forged
forming and connected integrally to be manufactured.
[0143] Besides, since the connecting pieces 8a, 8b are
in no way machined, grain flows are formed over a whole
region, which includes the female thread portions 9a, 9b,
the recessed grooves 20a, 20b, the recessed grooves
21a, 21b, and the concave and convex portions 24, 25,
in a layered manner without fragmentation to provide for
a great strength against a repeated bending stress.
[0144] In this manner, in the case where the traction
hook 1 thus manufactured and the connecting member
8 are used, the connecting member 8 is first mounted to
forward and rear ends of an automobile, that is, the body
frame 7 around a bumper in the embodiment.
[0145] At this time, the connecting member 8 is insert-
ed into the mount hole 7a, which is the same in cross
sectional shape as that of the connecting member 8 pro-
vided on the body frame 7, with the positioning portion
19 directed upward and the concave hole 20 directed
outward.
[0146] When this is done, the connecting member 8 is
locked in turning and exactly mounted, and the connect-
ing member 8 is maintained in horizontal posture to be
mounted to the body frame 7 by welding. Fig. 3 shows
such situation.
[0147] After the connecting member 8 is thus mounted,
an associated automobile is shipped onto a ship and
moored in a predetermined position.
[0148] In this case, the traction hook 1 is held, a side
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of the male thread portion 4 is inserted into the concave
hole 20 of the connecting member 8 and the male thread
portion 4 is screwed into the female thread portion 9 of
the connecting member 8 to be clamped. Fig. 3 shows
such situation.
[0149] When this is done, the male thread portion 4 is
screwed into the female thread portion 9 in the original
position Ss to move deep into the female thread portion
9 to be clamped when the terminal position Se is moved
to a terminal end of the thread portion length L of the
female thread portion 9, and mounted with the shaped
shank 2 and the hook portion 3 projecting outside the
body frame 7.
[0150] The flange portion 5 is moved deep into the con-
cave hole 20, so that its peripheral surface is positioned
to be engageable with an inner surface of the concave
hole 20 and the hook portion 3 is positioned at the pre-
determined, allowable angle θ shown in Fig. 15.
[0151] At this time, since the side cut portions 6 are
formed on both peripheral surfaces of the male thread
portion 4 of the traction hook 1 and advance through the
female thread portion 9 of the connecting member 8, they
scrape out sand, dust, etc., which possibly adheres to
the female thread portion 9, so that the male thread por-
tion 4 is prevented from galling and smoothly screwed.
[0152] This is advantageous in the case where the con-
necting member 8 is mounted to the body frame 7, to
which sand, dust, etc. are liable to adhere, and even when
sand, dust, etc. adhere to the female thread portion 9 in
the event of appropriately mounting the traction hook 1,
generation of the galling is inhibited and smooth mount-
ing is accomplished since the male thread portion 4 and
the female thread portion 9, which screw together, are
large in diameter and in screw pitch.
[0153] Since the original position Ss and the terminal
position Se are defined uniformly in a predetermined
manner by forged forming of the male thread portion 4,
a position, in which the hook portion 3 is mounted, is
maintained to be fixed irrespective of a combination of
the traction hook 1 and the connecting member 8 and so
all the hook portions 3 are mounted at the angle θ.
[0154] Thereafter, one end of the wire rope W is set
on the hook portion 3, the other end thereof is set on a
mooring hook (depiction of which is omitted) on a side of
a ship, an intermediate portion thereof is tensioned at a
predetermined tension by a winch (depiction of which is
omitted), and then the work of mooring an automobile is
terminated.
[0155] In this case, while the wire rope W is set on the
hook portion 3 in the range of the angle δ shown in Fig.
15, the hook portion 3 is uniformly mounted at the angle
θ shown in Fig. 15 as described above, so that the work
of setting the wire rope W can be smoothly and efficiently
done as compared with conventional ones, in which set-
ting and mounting are various.
[0156] The automobile thus moored moves accompa-
nying a complex behavior of a ship at the time of navi-
gation and the hook portion 3 of the traction hook 1 is

acted by a bending moment or vibrations generated by
the wire rope W, which acts on the male thread portion
4 and the female thread portion 9.
[0157] With a position, in which the hook portion 3 is
mounted, however, since a bending moment or vibration
generated by the wire rope W acts in a clockwise direc-
tion, that is, in a direction, in which the threads are
clamped, the bending moment or vibrations do not make
the male thread portion 4 and the female thread portion
9 loose, so that safety in mooring is preserved to enable
safe shipping of an automobile.
[0158] In this case, while the wire rope W is set in the
range of the angle δ shown in Fig. 15 as described above,
a bending moment generated on the hook portion 3 is
directed uniformly within the angle δ to act in a direction,
in which the male thread portion 4 is clamped, so that
generation of looseness is prevented and safety in moor-
ing is preserved.
[0159] Therefore, it is possible to eliminate a conven-
tional disadvantage that in anticipation of generation of
looseness in the male thread portion 4 and the female
thread portion 9, such portions and threads are increased
in diameter to be reinforced and the traction hook 1 is
correspondingly increased in size and weight.
[0160] Also, since the peripheral surface of the flange
portion 5 is positioned to be engageable with the inner
surface of the concave hole 20, rolling of the shaped
shank 2 or the hook portion 3 is prevented to prevent an
automobile from following such movement, thus enabling
achieving a stable state of mooring.
[0161] Fig. 16 shows a configuration of application of
a connecting member 8, to which the invention is applied,
and the same reference numerals are used to denote
portions corresponding to those in the structure as de-
scribed above.
[0162] In Fig. 16(a), a connecting member 8 is formed
to be rectangular-shaped, respective connecting pieces
8a, 8b are formed to assume a split-shaped rectangular
parallelopiped to be made easy in positioning relative to
a mount hole 7a, and a positioning portion 19 of one 8a
of the connecting pieces is formed to define a wide, flat
surface.
[0163] In Figs. 16 (b) and 16 (c), a connecting member
8 is formed to be substantially the same in shape as that
of the embodiment shown in Fig. 11, and a positioning
portion 19 of one 8a of the connecting pieces is formed
to assume a rib-shaped projection or a concave groove
to correspond to a shape of a mount hole 7a.
[0164] Figs. 17 to 29 show other embodiments of the
invention, and the same reference numerals are used to
denote portions corresponding to those in the structure
as described above.
[0165] Figs. 17 to 22 show a second embodiment of
the invention, the embodiment showing a connecting
member 8 being a single member subjected to forged
forming at a time instead of dividing a connecting member
8 into two members as described above to subject the
same to forged forming to connect the same together,
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and a method of manufacturing the same.
[0166] The connecting member 8 is manufactured by
forged forming of carbon steel, chromium-molybdenum
steel, etc., which constitutes a forming raw material 10,
and Fig. 18 shows a procedure of manufacture.
[0167] That is, the forming raw material 10 being made
of carbon steel, chromium-molybdenum steel, etc. is sub-
jected to, for example, boring to be formed with a through-
hole 40 of a large diameter as shown in Fig. 18 (a) and
heated to about 1200°C to 1400°C as shown in Fig. 18(b)
to be received between a pair of metallic dies 41, 42 of
a forging machine (depiction of which is omitted) and a
core shaft 43 is inserted into the through-hole 40 to be
subjected to high-temperature hot forging at a time as
shown in Fig. 18(c).
[0168] The metallic dies 41, 42 are provided inside with
concave grooves 44, 45 capable of forming the forming
raw material 10 and provided on both sides thereof with
recesses 46, 47, through which the core shaft 43 can be
inserted and removed, the grooves and the recesses be-
ing arranged to enable approaching and separating.
[0169] The core shaft 43 is made of a round bar shaped
steel material having a higher hardness than that of the
forming raw material 10 and formed on a whole circum-
ference of a tip end thereof with a male thread portion
48, which is substantially the same as the male thread
portion 4, and the male thread portion 48 is arranged in
a predetermined position on the forming raw material 10
to correspond to a position of the female thread portion 9.
[0170] The male thread portion 48 is machined to be
substantially the same in thread portion length L, and
number and screw pitch of thread ridges as the male
thread portion 4 and the female thread portion 9.
[0171] At this time, an appropriate release agent such
as ceramic powder, etc. is coated on the thread portion
of the core shaft 43 and a periphery thereof to prevent
seizure thereof and to enable smoothly pulling out the
core shaft 43 after forming.
[0172] After forming, a burr 49 projecting around the
forming raw material 10 is pushed by appropriate means
to be locked in turning and the core shaft 43 is turned
and pulled out of the female threads as shown in Fig.
18(d).
[0173] Thereafter, the forming raw material 10 is ac-
commodated in a metallic die 37 of a burr removal ma-
chine and punched by a punch 50 to remove the burr 49,
so that forming of the connecting member 8 is completed
as shown in Fig. 18(f).
[0174] Accordingly, it is possible to omit the work of
forged-forming the two connecting pieces 8a, 8b together
with the concave and convex portions 24, 25 to weld the
same for connection in the embodiment described above,
thus enabling performing manufacture readily and rap-
idly.
[0175] Figs. 23 and 24 show a third embodiment of a
traction hook 1, Fig. 23 showing an annular hook portion
3 formed to be offset from a center of a shank portion 2,
and Fig. 24 showing a hook portion 3 formed to be offset

from the center of the shank portion 2 and opened at a
tip end thereof to enable mounting and dismounting of a
wire rope.
[0176] Even when the hook portion 3 is formed to be
offset from the center of the shank portion 2, traction and
mooring are increased in safety provided that the traction
hook 1 is mounted in a predetermined position shown in
Fig. 15, since a bending moment or vibrations generated
by the wire rope acts in a clockwise direction, that is, in
a direction, in which the threads are clamped, and be-
sides the bending moment is increased corresponding
to the offset to promote the action in the thread clamping
direction.
[0177] Fig. 25 shows a further configuration of a posi-
tion, in which the hook portion 3 is mounted, when the
traction hook 1 of the invention is clamped. That is, when
the traction hook 1 is clamped to the connecting member
8 to be used, the hook portion 3 is set in position and
orientation to be directed further obliquely downward
than the hook portion 3 shown in Fig. 15 is, and to be
positioned in a most downward position at 150° in the
range of substantially 100° to 150° in a clockwise direc-
tion to a straight line m in parallel to a flat surface of the
hook portion 3, of which an allowable angle θ is set in the
range of substantially 50° in the same manner as in Fig.
15, and an original position Ss and a terminal position
Se of the male thread portion 4 are designed correspond-
ingly.
[0178] Also, in this case, while the wire rope W is
stretched on the hook portion 3, set in the position, in the
range of an angle δ shown in Fig. 25, a bending moment
generated by the wire rope W acts in a direction, in which
the male thread portion 4 is clamped, in the range of an
angle δ, so that safety is ensured.
[0179] Fig. 26 shows a fourth embodiment of a traction
hook 1, in which embodiment a single flange portion 5
protrusively provided on a shank 2 is formed to be sub-
stantially trapezoidal or rectangular in cross section, in-
stead of a substantially semi-circular cross section as in
the embodiment described above, to ensure a wide area
of an engaging surface with a concave hole 20, whereby
stability of the traction hook 1 or the flange portion 5 rel-
ative to the concave hole 20 is improved to improve moor-
ing in safety.
[0180] The flange portion 5 is formed in the manufac-
turing process of the traction hook in the embodiment
described above by accommodating a flange portion 5,
which is substantially semi-circular in cross section, in a
forming metallic die (depiction of which is omitted) when
the flange portion 5 is cooled to a substantially ordinary
temperature after burr removal subsequent to forged
forming, subjecting an upper portion or a top portion of
the semi-circular cross section to coining forming in a
forming metallic die (depiction of which is omitted), and
forming the upper portion or the top portion to make the
same flat. In this manner, without the need of reheating,
an accurate coining forming can be performed by coining
forming of the flange portion 5 at the time of cooling.
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[0181] Figs. 27 to 29 show a fifth embodiment of a trac-
tion hook 1, in which embodiment a plurality of flange
portions 5 are protrusively provided at predetermined in-
tervals instead of protrusively providing a single flange
portion 5 on a shank 2.
[0182] The plurality of flange portions 5 are the same
in a forming method and timing of forming as the fourth
embodiment.
[0183] The flange portions 5 in the embodiment are
subjected to coining forming to be small in an area of an
engaging surface with a concave hole 20 as compared
with the fourth embodiment and formed to be shaped
substantially trapezoidal or semi-circular in cross section.
[0184] In this manner, even when a coined surface is
formed to be small, the plurality of flange portions 5 en-
gage with an inner surface of the concave hole 20, so
that stability is achieved for the flange portions 5 or the
traction hook 1 to maintain safety in mooring while coining
forming is correspondingly made easy and volume pro-
duction and reduction in cost are accomplished.
[0185] On the other hand, an interval h between the
flange portions 5, 5 is in the range of 1/2 to 2/1 the diam-
eter or an outside diameter d of the shank 2 positioned
therebetween.
[0186] In this manner, by providing the plurality of
flange portions 5 with a spacing therebetween, stability
for the flange portions 5 or the traction hook 1 and reduc-
tion in load for the flange portions 5 are achieved and
volume production by forged forming and reduction in
cost are achieved for the traction hook 1 as compared
with manufacture of a single flange portion 5.
[0187] In addition, while in the embodiments or config-
uration of application described above, the connecting
member 8 formed with the female thread portion 9 is
mounted to a vehicle side and the male thread portion 4
of the traction hook 1 is screwed into the female thread
portion 9, a construction is also possible on the contrary,
in which a connecting rod formed with a male thread por-
tion 4 is mounted to a vehicle side, a connecting member
8 formed at one end thereof with a hook portion 3 and at
the other end thereof with a female thread portion 9 is
provided, and the female thread portion 9 of the connect-
ing member 8 is screwed into the male thread portion 4
of the rod. By doing this, various traction hooks and var-
ious connecting members are obtained.
[0188] Also, there is an advantage that a tough and
safe clamping can be realized by using a thread part of
the invention as subjected to forged forming on a thread
clamped portion of a large-sized machine and a vehicle,
on which a large load and an alternating load are applied.

INDUSTRIAL APPLICABILITY

[0189] In this manner, a method of manufacturing a
vehicular traction apparatus and a vehicular traction
hook, and a method of manufacturing a vehicular con-
necting member, according to the invention, are suited
to, for example, an automobile traction apparatus since

a hook portion of a traction hook is mounted in a prede-
termined orientation to a connecting member on an au-
tomobile, generation of rolling and looseness of the trac-
tion hook by vibrations and an external force at the time
of traction is prevented, reliability and safety in traction
are ensured, the traction hook is smoothly mounted to
the connecting member, and it is possible to increase the
parts in strength, to make them small in size and weight,
to facilitate processing them, and to manufacture them
at low cost.

Claims

1. A vehicular traction apparatus including a connect-
ing member having a female thread portion that can
be mounted to a vehicular side, and a traction hook
provided at one end thereof with a male thread por-
tion that can be screwed into the female thread por-
tion, and provided at the other end thereof with a
hook portion, to which a traction member can be
mounted, the vehicular traction apparatus being
characterized in that an original position and/or a
terminal position of the male thread portion of the
traction hook is arranged in a predetermined position
relative to the hook portion and after the male thread
portion is clamped to the connecting member, a po-
sition of the hook portion can be set in a predeter-
mined, allowable angle position.

2. The vehicular traction apparatus according to claim
1, wherein the predetermined, allowable angle posi-
tion of the hook portion is in a predetermined angle
range, in which a bending moment of the hook por-
tion generated by the traction member can act in a
direction, in which the male thread portion is
clamped.

3. The vehicular traction apparatus according to claim
1, wherein a position of the hook portion after the
clamping is set to be directed obliquely downward in
a position of substantially 100° to 150° with a flat
surface of the hook portion as a reference.

4. The vehicular traction apparatus according to claim
1, wherein a single or plural flange portions are pro-
trusively provided in a position close to the male
thread portion, the flange portion or portions being
arranged to be able to engage with an inner surface
of a concave hole of the connecting member.

5. The vehicular traction apparatus according to claim
4, wherein a flat surface capable of engaging with
the inner surface of the concave hole is formed on
an outer peripheral surface of the flange portion.

6. The vehicular traction apparatus according to claim
4, wherein an interval between the plural flange por-

27 28 



EP 3 009 281 A1

16

5

10

15

20

25

30

35

40

45

50

55

tions is in the range of 1/2 to 2/1 a diameter of a
shank positioned between the flange portions.

7. The vehicular traction apparatus according to claim
1, wherein side cut portions, on which male threads
are not worked, are formed on both sides of the male
thread portion.

8. The vehicular traction apparatus according to claim
1, wherein the male thread portion of the traction
hook and the female thread portion of the connecting
member comprise a plurality of thread ridges with
trapezoidal threads or round threads.

9. The vehicular traction apparatus according to claim
1 or 8, wherein the male thread portion and the fe-
male thread portion are formed to be substantially
the same in thread portion length.

10. The vehicular traction apparatus according to any
one of claims 1 to 9, wherein the hook portion, the
male thread portion and the flange portion of the trac-
tion hook are integrally subjected to forged forming.

11. The vehicular traction apparatus according to claim
1, wherein the female thread portion of the connect-
ing member is formed corresponding to the original
position and/or the terminal position of the male
thread portion of the traction hook.

12. The vehicular traction apparatus according to claim
1, wherein the connecting member is provided with
the female thread portion and a concave hole.

13. The vehicular traction apparatus according to claim
1, wherein a positioning portion for a vehicular side
is provided on an outer peripheral surface of the con-
necting member.

14. The vehicular traction apparatus according to claim
1 or 12, wherein the connecting member is divided
into a plurality of connecting pieces, the connecting
pieces are provided with the female thread portions
and concave holes, and the connecting pieces are
connected together.

15. The vehicular traction apparatus according to any
one of claims 12 to 14, wherein the female thread
portions and the concave holes of the connecting
member are integrally subjected to forged forming.

16. The vehicular traction apparatus according to claim
15, wherein the concave and convex portions of the
connecting pieces for positioning are integrally sub-
jected to forged forming.

17. A method of manufacturing a vehicular traction hook,
the method comprising providing, inside a pair of me-

tallic dies capable of approaching and separating
from each other, hook forming grooves capable of
forming a hook portion of a traction hook, flange form-
ing grooves capable of forming a flange portion of
the traction hook, and male thread forming grooves
capable of forming a male thread portion of the trac-
tion hook, arranging, on the male thread forming
grooves, an original position and/or a terminal posi-
tion of the male thread portion in a predetermined
position relative to the hook forming grooves, arrang-
ing a forming raw material as heated between the
metallic dies, and causing the metallic dies to ap-
proach and move to form the hook portion, single or
plural flange portions, and the male thread portion
on a peripheral surface of the raw forming material.

18. The method of manufacturing a vehicular traction
hook according to claim 17, wherein the male thread
forming grooves comprise a plurality of thread ridges
with trapezoidal threads or round threads.

19. The method of manufacturing a vehicular traction
hook, according to claim 17, wherein after the flange
portion is cooled at ordinary temperature, an outer
peripheral surface of the flange portion is subjected
to coining forming.

20. A method of manufacturing a vehicular connecting
member, the method comprising protrusively provid-
ing, on one of a pair of metallic dies capable of ap-
proaching and separating from each other, a sub-
stantially semi-columnar thread forming portion
formed on a circumferential surface thereof with a
thread portion, which can form female threads of a
connecting member, forming, on the other of the me-
tallic dies, a concave groove capable of accommo-
dating therein a forming raw material, arranging a
forming raw material as heated between the metallic
dies, causing the metallic dies to approach and move
to forged-form split connecting pieces of the con-
necting member, and forged-forming female threads
on concave, circumferential surfaces of the connect-
ing pieces.

21. The method of manufacturing a vehicular connecting
member, according to claim 19, further comprising
forming flat joint surfaces on both sides of the con-
necting pieces, and forged-forming a plurality of con-
cave and convex portions on the joint surfaces.

22. The method of manufacturing a vehicular connecting
member, according to claim 20 or 21, wherein after
forged-forming of a pair of split connecting pieces,
joint surfaces thereof are joined and concave and
convex portions are fitted to be connected together.

23. The method of manufacturing a vehicular connecting
member, according to claim 20, further comprising
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forming, on a circumferential surface of the thread
forming portion, a plurality of thread ridges with trap-
ezoidal threads or round threads.

24. The method of manufacturing a vehicular connecting
member, according to claim 20, wherein out of re-
spective pairs of forging metallic dies for the pair of
connecting pieces, one of the metallic dies formed
with a concave groove that can accommodate there-
in a forming raw material is made capable of shared
use.
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